1 SPECI FI CATI ON METHOD OF MANUFACTURI NG MAGNETI C
RECORDI NG MEDI UM SUBSTRATE AND MAGNETI C RECORDI NG
MEDI UM TECHNI CAL FI ELD [ 0001] The present invention
relates to a nmethod of manufacturing a magnetic
recordi ng medium substrate used in a magnetic dish
recordi ng apparatus, and a rraglneti c recording nedi um
in which the magnetic recording nedi um substrate
prepared. by the nmethod is used. BACKGROUND [0002] A
gl ass substrate or an al SPEOIRTCATDONr ate is used in a
magneti ¢ di sk recordi ng apparatus installed in a.
conmput er such as a hard di sk dove or the like. A
%gﬁlgl??ﬁfl i mon a g| asg%g;ﬁgt e orOan al um num SUBSTRATE
substrate, and AND Ma@GNETIC RECORDENG MEUDHINIzed wi t h
a magnetic heard to record information in the magnetic
recordi ng medium [0003] A magnetic head to record

TECHSIORL FpLDN a magnetic recordi ng nmedi umor to read
recorded information is designed to nove while it is

[0601b a Thepresshioneentionerelaieh tramagteodsft mahefacramsamagnetisaenogiiggmedium
o0 SR RS Y P8R tym v

magidtic Recbidggasdtay sabste Prepared by iHegnefddingedf t he
magneti ¢ head, resulting in damages of the nagnetic
head and the magnetic recording nedium In order to
B@z@' @Wﬁrrence of such tic problem the surface of
t ecgu strate used for the nmagnetic recordi ng nmedi um
[0G03] s Whjlass tubstratcooran hiuginuacwibstakyis uspdiniasmgnefictdiskatavetxtg apparatus

. t ke th f t o _he. t h e
insffedR 2P B RugiS Bt Gid Svs TR o 14 il R S mpdium s prepered
by SHRRIp@3SRHetic[HA0A D otHey @bdtatedr &OMBREMARRIratBRLA A n@lnetic film is

manufact uring, a glass substrate used fora magnetic

magegigecivifip megdeclichepy topedordinforgationén ¢ asgnesie pseteiag aodjunt.

descri be at ent . . nt 1. for , . Fi
o, SRRSO AT b, P e s s
infbrh@tionk tengd BStovie Svhilan diviloatirgchbiid the dib@siteasf ti@magnetic recording

casting the nolten glass in the die in the formof a .
megiugh o Vgl et IR eI DA COREp oy Pagtace, the magnetic head

MBS 4 R Sy M0 DL b Lo s

maghegis beaslahd the atagnetis vrchaong nendpinoy ilmgrder to branidoduicoceof such the problem,
dri.ll epare a.torus-shaped gl ass.sub lra .

the(ticr AP RETREE (ofios e ot Bxpie TN b SHEIG i pligh-accuracy

polg;_hﬁ\% SreAMBE &8 26 nlaRe b BirBEE ®be sthbotR vieteB Fé&rd%&@ﬁﬁ@édﬁ&ave—convex
with a double face polishing nmachine holding a plate

of thaswlaghis sppebsadond pel l ets are attached(first |apping
Pl In 2 the first .l i st e bot h_ sur .
[00?{1#2 b rein, a gonyention meﬁmg og %%}L@%Pg&g?glass sul!;]strat .uge%cﬁsar%gnetlc

_ ate ar a grinding
recPidihg@ssluROby flishing the glass substrate will be described (Patent Document 1, for example).

First, a glass material is melted (glass-melting step), and the molten glass is sandwiched with dies after
casting the molten glass in the die in the form of a planar surface to prepare a disk-shaped glass substrate
(press-molding step). A circular through-hole is formed in a central portion of the glass substrate
surface employing a diamond-core drill to prepare a torus-shaped glass substrate (coring step).

[0005] Thereafter, the torus-shaped glass substrate is subjected to a grinding processing with a double
face polishing machine holding a plate onto which diamond pellets are attached (first lapping step). In



prelimnarily adjust parallelism flatness and

t hi ckness of the gl ass substrate, 100061 The gl ass
substrate to whose paralleisemis prelinxirily
adjusted is subjected to grinding and chanfering the
outer Circunferential edge face of the glass substrate
and the inner circunferential 2edge face of the
through-hole to finely adjust the outer dianeter

di mension and circularity of the glass substrate; and

thel g ldgfiiﬁg Etegs! ibafBlu@ceff tehihsé fibatagthrd Wabiected ©AGEndiAE rocessing to
ri nding step). The glass substrate for which. the
pr%uméanly@%mp@hd@mﬂmqswdélmdﬂ% of B glassgpbstpiene| y
i u i ' l.i.shing . . T
OB} R SO B A e By st o g
ch@hfegnpthesgsrciraimedal édge eact of the glise subkira std thdienee digmmferential edge
faces (edge . face-polishing step). 100071 The g .ass
fa e e e Su G F TS BB PO TR PR P! e el

sut?'ﬁ&t& andtht ﬁﬁglsdtlé% Ry thfr#déﬁ-lh}ﬂle. (?(%e lfei;teﬁ i %tgde' SThe glass substrate for

atness an ness of the gl ass substr second
whiichpls ouger Siwepter difhhesiayl aad so fosﬂ_n s ffingy edjmtmlﬂgsqb'ﬁptad togolighing the outer

.and. so. forth are finely:- adjusted is subj.ected.t
i AR Gl ek o e T et g OrBTE- e e edee foces (e
facg_%gmgstg@nvex surface (polishing step). In the pot

skii ng step; damage of the. %I ass substrate caused by

[00§7] ndheglass substiese Wapssichgr fatedpibieeted tormrinding peth susfaces again fo finely

aafidprdfing: Sy R3Re0 BP0 eS| Fn RebE k! ©fhe las
subkh@Bwhbd Pardll s abdBsibftake findipydjngdiebjestdiogoligithgtboth surfaces

polishing is use d as a nmagnetic recordi ng nmedj um
thesatorupiferan the erpgpetconyex spiace (nelishingisn). A& the golighing step, damage of the

U S5 B OB, e s

rersditifginehevirst pokshizkeep isabnitved (wbat!polihingistep). aiThgn, the glass substrate
o . )
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[000BE DR Jikel Hmﬁu&ft@&?almﬁlﬁ%%ﬁﬁm@%ﬁ%dﬁ% tHe@fibstrate surface, a NiP

exanple). [ 0009] Then, A magnetic mater al is forned
layoris frmtdashsubstateidacsvineng tamiytiepeisngh s Sinaitady (ghogdess substrate, the

.surface, has, been.polished,..Vvi utteri or.the |ij
NiE B e O PR e By PR e MR et st
(PAREDBRMn2, folapangse Patent O P.T. Publication No.

2003- 36522 Pat ent Docunment 2: Japanese Patent Exam ned

(0099 Then Aovperefic magrl b dormed on a gpsseyhetirer apluppipum substrate whose
Su*%%%ﬂa%oﬁm ' u&-eggg br tﬁgﬂ}éﬁp ?arg— bha ENELENo medium.
] Wever, 1n ordeér to preBa e a gFass substrate

or anatalt Dvcwuent $ WapdneatRatehe® PAdublietiemiot03-362Race, a
plurality of polishing ste s.d r.. bed ab to
Do o BieroBnBag: BeSient pngingd Do o) e Lol
cost required for polishing. Further, a substrate

havi ng a surface snoother than before is demanded.
DISGLOSURIOF TaHR ENVENTHOSd to i ncrease recording

' [ [ di um t hereof [0011]
PR, SOEREPRY TR BRI Gy - hescr  bed
[0020PbEBWevek lin b®ledd pRBie & blagf subsheicBf &6iRhinum substrate having the smooth
surface, a plurality of polishing steps as described above had to be conducted.  As a result, there
appeared time and cost required for polishing. Further, a substrate having a surface smoother than

before is demanded for a high density trend to increase recording density of a magnetic recording

medium thereof.



invention to provide a nethod of manufacturing a
magneti c. recordi ng nmedi um substrate capabl e of
i mprovi ng snoot hness of the magnetic recordi ng nmedi um
substrate even though a part of polishing steps is
ski pped. MEANS TO SOLVE THE PRORLENTAS [0012]
Structure | of the present invention: :A nethod of
manuf acturing a magnetic, recording nedium subst ate,
conprising the steps of pxoli hing a surface of a
[oail r K Tabple&s: HiEbK tRs the BsbvelieeAbAGreblenle ik aiP¥Hjébeof the present

m on the substraate su:faee having been subjected

m\teathnﬁ@prpwric 8 hiethgd ofmanyfagiusinga mpgnetierepridias medinp subsirptg gapable of

SRR RG] it S5O APttt

stepdy elipedn: he method of Structure 1, conprising the
step of ; olishing the substrate suface in the
pol i shing step until surface r, ughness Ra reaches

AN TS ure 3 of the pre nt
Mﬁventlon he ne?ﬁid§i¥$%§l'ucture ar 2, wherein
[0G12J e Strodhine 1 0Kihd presdhnt inmenitien: & metlmd:cofmamhfaxthdrg 4 nagmetic recording

00k 5t B 8 A P B i
meftdl bRd Sinfoh R buBratd éuﬂ?l&‘?iﬂ@ﬁ%&'eﬁ le%cteh ﬁﬁtﬁé p&l’@lﬁngﬁé@ﬁi @Ehmd phase

fromthe nup consisting of
depositign profdiss toPmgpasithe rBagnetic recozdinl rwdlmo sutmatﬁt r u ct ure 5

mgé the step of

e nvention; of _any_on
085}, SFoa€ 2 §Flog PR Ror LS BRI PR R RsRe
E%Hx?tﬂ[e%h&hﬁt% s@dfcainihe plishiti ssaphsitir satfRoe r JRSteattet 013 € 5 nm.
the preseminvention: ' (lie nethod of any one of

(0034} | Strupters 3 ot the preggatinggniion: e methagho R (g Phggein the metal oxide

t -m conprises the processes of i nmersing
éﬂgﬁ%%@gggé avi ng been sub ected to the polishing

[0046E p Siroctaa 4 aﬁthe presensialention The awthotyiiStokcturd Ing 2awherein the metal oxide
solution.to

i e pikla g TR R A SO R g RoRe Be S0ub s SauTh V. Mn. Ni, Zn,

(kﬁ?WhﬂHbQE@@b%MPhﬁ%ﬁ@d to the polishing step. 100181
Structure 7 of the present invention: A magnetic

[0(}1@]: oSthiatge fretiihe present mym'pom iThe mgthad of sl ogchd@@@culres 1 —4, wherein the

stra ur f ace ughness R d%of 0.3 -- 5
aeﬁaﬁ%§%$l%§$%£a?%» Hégfgh a surface of the
[omps Shradn@e 6 dNle prebdt Mo@kibe The ahbaot Mgond ersmeuen 1 t-Bewherein the
netal oxide film EFFECT OF TTE M PION 100191 In the

step piefomning the st peife filgyrersee 81 PeTceIsesol Fnmersing thspultraig Baving been

A8 SR VAL B SR BEAB R i
aquotsssolutibetoSortit the metal éxide flin@uitiet sdrfacplofitie subsposhdvingbeen subjected to

process. By doing this, the snoothness required for a
ﬂmgﬂgéFﬁéF@ utilized for a magnetic meordi ng medi um can

[O(HQ] ag&bﬂuﬁrgq oBME PreldnPiGithtion: PehhgrRfic RAHRIRGuSIBRPridiSy a disk-shaped
substrate havmg a surface roughness Ra of 0.3 — 5 nm, a metal oxide film formed on a surface of the
substrate, and a magnetic film further formed on the metal oxide film.

=

EFFECT OF THE INVENTION
[0019] In the present invention, smoothness of the surface of a magnetic recording medium substrate
becomes possible to be improved by forming a metal oxide film on the substrate surface via a liquid



BRI EF DESCRI PTI ON OF THE DRAWNGS [0020] Fig. 1 is a
perspective illustration of a nmag netic recording
medi um substrate relating to an enbodi nent of the
present invention. Fig. 2 is a cross-sectional view of
a magnetic recordi ng nedium substrate relating to an
embodi nent of the present invéntion, and shows a 11-11
cross-sectional viewin Fig. 1. Figs. 3a and 3b each
area cross-sectional view showing a partial cross
ph&e Géﬁo@iﬁo@;{)ro&sﬂa%%h@ this, @ @mEbtRtEss R S AREHsEraE tilized for a
relating to an enbodinent of the present jnvention.,
maghejis recarlingnedimgicande aeaviredven houghpnartoEpalisipastensiisslippes-
which a partial cross section of a magnetic recording
medi um substrate relating to an enbodi nent of the
BRIEFFSCRIPMAON OF THE BRAAWDOES FXPF A ION OF N
UNURALS 100211 1 Magnetic recording nedium substrate .
(002015, %: + ireespavkiveall SERAIL # mpgAea PR g FeAym Tbate rgating to an

QUG : urface 41, 42 G oove DESCRI PTI ON
em% T IEE@%EEE&@EB%?8§22) "size: iziagnetic xe ord ng
medi By 2 ishstasateetional vdew ofp thagnativ recvioding medinh safstratbeelating to an
resent .xlvern porn wll be described referri.ng.t
emg?fﬁmeat o pﬁﬁ?ﬂ@m@ﬁ%a@. shgwgaf —;‘fﬁeséésﬁ@é’{‘?l\}’@"‘i il
ol | OFfys Bh afd $b ith At & bloSs-sebRRANVEWIGoWRIS ahAHBIASS 5fiéh of a magnetic
relating o an enbodinent of the present invention, and
recpiding nzediuen subgiratayslatingde tui emlzidingdnéof the presentaieatione

recogdi di,yman, substrate.rel ati ng.t.q an_.e [

of 1 R a4 RR ARGl By i e TGOS B o
maGhélis SecSiREgin®aaim MibQitd r8lafirigdo anlemipdABehd oABe ErB@NNMvehtion is enlarged.

Fig. 1 and Fig. 2, the magnetic recordi ng nedi um

substrate in the present enbodi nent possesses

I [ sulz strate 2. "through-hole 21
E”%%é@#%gﬂ?ﬁfgﬁﬁﬁﬂﬁﬁﬁgﬁé t hi ckness direction of
[002Ups1 r Atl&n2tid rscokdingmediumbutatrgent ral | x?itioil ofthe
subsér%%g. Further, Metal oxide filrrr 3 is forned on
t he surta®@®of substrate 2. [00241 ;L glass sub tE ate
or an anataijedm saabsta a':e is used as substrate 2.
Si ze of substrate: 2 is specifically limted, and a
0. 854i Mohshgigimesubstrate, a 1 inch size substrate, a
2.5 inpch,size substrate or a 3.5 inch size substrate
i's u??l&m? é?h r her, soda-lure gl ass,
al tupp nesiduifeat e glass, | thin msilicate glass and
boron silicate gl ass having been prepared via a nethod
such4h42af(real net hod, a press nethod or

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0022] The magnetic recording medium substrate relating to an embodiment of the present invention
will be described referring to Fig. 1 and Fig. 2.  Fig. 1 is a perspective illustration of a magnetic
recording medium substrate relating to an embodiment of the present invention, and Fig. 2 is a cross-
sectional view of a magnetic recording medium substrate relating to an embodiment of the present
invention, showing a I — II cross-sectional view in Fig. 1.

[0023] Asshownin Fig. 1 and Fig. 2, the magnetic recording medium substrate in the present
embodiment possesses circular disk-shaped substrate 2.  Through-hole 21 passing through in the
thickness direction of substrate 2 is formed in a central portion of the substrate.  Further, Metal oxide
film 3 is formed on the surface of substrate 2.



the |ike are enployed for a glass substrate. [0025] An
oxide filmcontaining at | east one selected fromthe
group consisting of Si, 11, V. Nb, N, Zri, de, Y,
Zr, Nb, Sn, Sh, fia, Ta and Wis used for netal oxide
film3. [00201 A magnetic filmis formed on the
surface of magnetic recr rdiaég medi um substrate | via
sputtering to prepare a magnetic recordi ng nedi um
[00271 Next, a inethcad. of manufact ring magnetic

[0028] O MdilA3g subBtetitd bas bisiinuad ®ibdtratsiid ised & sdbstate 2beslize oflstbstrate 2 is

the present enbodinents, the case of manufacturing
SpsthgHb ieter. o GisA ok sils SRR | MEapes Tbstglig B bl ige substrate ora

s . > . i L . i e e
> S50 SURPLE RIS, SHRS SR Il pIEERSL B i s
andbagbresiate phkehavimg Bednprepatet eid aqittad sudhek t iflog nethep,)a prasmohethod or
ass i s sandwi ched with dies after casting

t he nol ten
thet]ﬂéarﬁﬁml’]@ﬁ ﬁ%gasfsﬁu%'di e in the. formof a planar
[0025] T AG@xide P ERAfiEnSat ‘Ijéva% knSRRPRE Fh TS SpRBhdRhE of i, Ti, V, Mn, N,

(press-nolding rep 7. ent ac surface of'this g
Znsh 3 ZaiNb, Sva Sbald, Te artd Wds wbd for meehakidstfilmg. t hi s

I0BFE S & i i SBpocorIbm i of SHEPE oo Fiieupegre 1 i
splﬁlﬁﬁngltoE Re BmbBnedic tdebrdighiedRbt ai n led. . circul ar

t hrough-hole.'I's forned in a central portion ofthe

[0087a s Next aysethed of manpGefriegrpiayiargcoxding mading sehstgn & will be described.

. r - e
in e irtent ShoBSRR B Bt O POBRRE B BcrofA L bRl subgrae 1
emgloyﬁg?%mkmlb@’g'ieasﬁbsidtdzxjv'iﬁmbﬁgﬁoﬁbeﬂ. ah_gri nﬂi lng process
ni itb a double face pol.ishing machine hol di a .
(00881, ¢ Eirggysirpilaglpiiteaeany tes@vqustaggl%?ﬁ paieripliuiRglted ?3?8@@%6“111% step), and

thel s glgss% %H&Mcllléa withies &%Estihg?‘ﬁig h{bgeﬁ‘%%@ in tRe @ frfthe form of a planar
Surrt a

es of the glass substage? are suh~j easeto a _
surpce toghrapareprdskebaied glagsi spbstrpte Giressamuéding sepadj When the surface of this glass

s e Qe P o o1 B0e ol B Rpgt the slas
suﬂﬁat@aﬁimﬁ.@gn%a%a&mﬁéi%g&n{ag e b.5L3b.0haPREB gbtﬁ%&% A circular

a surface roughness Na oft gl ass substrate of . .
thr@ugh-hplens fosnalih aicentrd] poetivd otharglassrsubatthieisgrfdet erfplnpirg aflitthend-core drill

| ass sul xsfrate of 0.5 - .5, l.imis al so obtained,
0 W%%@“’M@aﬁsﬁ‘éb%? @8%58?)1 he gl ass substrate is
[0029100FRGedfiBE te tSHH-SAER JRHUGBARESS subjedild to SRXHinE BrébRssing with a double

hei ght Rmax reach 0.1- 0.5 pun ant-10.5 - 5.0 pain, .
face palisking maeliye holdiez amgate THe which dismend paliets aree @irst lapping step). In

o LT IR Lk SO
prefmassly stiostpeatldisanfatidieanditiideessof the ghbesubtieal Waegthe surface of the
R I N TN R O
sub?:ﬂra[t(-‘::bf%f ergs a% oﬁ%ggl, ?Jg%gﬁ?%ﬂ%n?lgﬁglrlﬂ}?ﬂﬂ of the %ags Sélg%trélte of0.5-5.0

clrcunferentl e I nish t

unfiggesottLetde fradier wofls) thdWufiie oS tHe Rlabs substraleQO& dindTn€! surface roughness

gl ass substrate whose edge thee is subjected to

Ra gnd meimgmiheizht Rmerchchdsls— &g pinrne 6. 51116l ym, raefietisElyp

T B PR LG o goe o
outtN@c@thREstia eOs hatod the $lagiabdsatcad Ak iRer GoneRedntia @didTRee of the

second | appi ng step, a surface roughness ) )
through-hole (edge face-grinding step), and further subjected to polishing the outer circumferential edge

face and the inner circumferential edge face to mirror-finish the edge faces (edge face-polishing step).



Ra of the glass substrate of O 115 - 0.2 amis
obt ai ned, and a nmaxi mum hei ght Ftavm of the gl ass

substrate of 0.3 --- 2.0 pun is also obtained. Ina
ot her words, tae surd co f tl ie glass s bsttate, is
groan i until surface roughness |Ida and maxi ma m

hei ght Rmax -each 0.1- 0.5 fifdm and 0.5 - 5.0 }am
respectively. [00321 The gl ass substrate whose par
allelisna and so font are finely adjusted is subjected

[0(13@] Pahé slhisREbstrAe Whose WiderBR Ss SubjRétedh otif@hd Bdth Agfasds a@a)nto finely

When the surfu.e ofttac glass substrate 1s ev |la

adjmap@iaﬂeh@@n%ﬁmsamgﬂvﬂ@qu@ ' lnssgulstrlp (seeond IApp i EeD). - When the
mnlfa%? ot th eggss Isurbsj,%lte k %9&&@%%8&&1&% tﬁﬁ%gon%'lzﬁ)pmggteg@ sluFace roughness

Ra%ﬁ’éh% graé’ds‘ab%te%fb .05 = 80QintiB obtsin&l, 8@l ﬂh&ﬁnﬁﬁ%mghﬂ’Rrﬂebd”(ﬁ‘ﬂle glass
the surface of the glass substrate is ground

subsaate of . 3511 2 ﬂalmals plovgittaiesss Reptlzenwordasthaurfadeeit %@mbﬁﬁte is ground
urn and 2. Q 200 | an respect Ve
wiige B b R A GO S0 pn
eé;gégﬁ{,‘g?ponds to substrate 2. [0033] In the polishing

tep,” a commonly knounpol ishing nachine is enployed,
[00821 Bbe¢ Pasynisaae whossatidisgland foulbat fatheadestad is SubJected to polishing

li.sh f th b
oo R B O g imt BPrERS Siiareay 2t i LREH I PaRrigare
cothiBihgite JoRsHS UPessBBceaSudhBess RYbF the SI84sIsWB¥EX bE®3 — 5 pm is obtained,
particles. For exanple, polishing I's carried out

anamhdyiumcheight Rmaxofdles ghass dubstrate of 23) -eR00tngis alse olataisedag én other words,
Ie si z of roughl 5 L LM 41 In the
trel5iade ol o gBivenioirate b are ﬁ@ﬂn@wr I ) sk Rana reach
S _ I
03 GHARER B 20T u BRRaRHRS" TR SRS R Rl pAIEL sep
cmmﬁnﬁﬂmagm&mmp2ll he descri bed referrlng to Fig. 3.

[008:3]23 In tg é’ %gp{ggm Xy g (%%F&él oo ?Fgﬁq%é%a Iy%('i and both surfaces
of B! El§§srsﬁ$s?rat€ ﬁffe%%hsﬁ‘lgd LRplaNn SRR T8RN Of a §dg HRRBBIth. A polishing

I nventi on. 351 f ubstrat 2 afte conducting tlne
matmhh eanpldynd inghepelistangdtapvs to be nselisg as 8 alurmp vgunrr@g@d)alilcles For
exq%% rml%h]é]g és cgmgg 81\{%%?058]%%%1‘%?%88@ epgalpt{cﬁeg u?%an avérage particle size of
rogHy0aGen22 and su face 23 of substrate 2. As

escri bed above, substrate 2 after conducting the

[0036) | éﬁhﬁgre@n@pvm@l, ametagorideale is fmgbdrmﬁbe mfa@eci tf(mlass substrate

(Su%%%?i %ﬂ 8&51%?% u@l I'i]%—lfg%gpg RPhJSaE.l[I)]? Hg]é]tgas}ep can O e (irlib?durefemng fo

Fig33.l Fif Grig®elo@e&iddal vieteshdwing A @arfiblicks &effonadf a magnetic recording medium
substrate In the present enbpodi nent, netal oxide

subpirateneRiing ofag epberdimen of the pigseat myentighd sur f ace 23 of
bs [ r
100350+ SiRbfte S anercoftiril (SRS 998084 1D | BRESS shaped polishing
tradel 4q;uh1€h hap hatdecrt empreeliathe lappigp stepscand €egoliihing stvp dinamns on surface 22
ub t . ti_ecjfjca f , str 21isS mm.e
e e ST AS BIAPTIOTS SRS AERE O o Rofine step has

l%u SR AA 0381% §H b BEBadBumigB SRSt &3LE- 20 nfn.

[0037 The l'iquid phased xsition process is a process
[008¢] WAnd fas shetval in Bigi She natal Gidesfilo Jrieoringd on surface 22 and surface 23 of

substrate 2. In the present embodiment, metal oxide film 3 is formed on surface 22 and surface 23 of

substrate 2 via a liquid phase deposition process by which a metal oxide film is deposited from a liquid
phase to prepare magnetic recording medium substrate 1. Specifically, substrate 2 is immersed in an
aqueous solution to form metal oxide film 3 on surface 22 and surface 23 of substrate 2.



formed on ss bs raie. 2 by utilizing equilibrium
reaction of a nmetal4 luoro conplex in au aqueous
solution. "1 Jzis reaction caiz be cept entai by ti e
t; lowng ehemc zl fog nl?rlae. Chem cal reaction
formula (1) 141F,tx-2;,1- rrl3LO - MO 10- -1- 2nIf’
Chem cal reaction formula (2) M, 130r, +4H +4F -
HBF4+3H20O Chenical : reaction formula (1) exhibits the
mai n reaction, and synbol Mre-ore represents a netal.
[0430D 3 e lidpli@phibe depbsitionypeicess i dPridessbyi vehidiydetalloyidefiim 3 B directly
ptt?duce a netal o ide, Imd s e use, ~s shown ha
forged g sypstrats 2y wiiliging p@ s reastion ¢fjapgtal-dlgoto spmplgy | an aqueous
u . j j (e VWhen
SO TR i Borefe A O B ol PR b Ep AT BT
Chemaat reation formtiel)cal reaction fornula (1) is shitted.

to the pight si wher deposi ti reaction of the

net atoxi de is “g’g@el_e’r:ﬁg%f"%g Ehg{}ﬁnin Fig. 3b,
CheRichaeaRisRtoshughde tilin 3 is formed on surface 22

and surface 23 of substrate 2. [00:31 In this way,

smoothBess4Uf t4E. sur HBEe+ Bflsdhignet i ¢ recor di ng;

ni edit msubst.rate | n.he _.inproved b or m net al

oxt apIe SR o 88 s s TR a! S ol}f il ametal
[0038)V i ahémleialifhicio EihasHc is el tRoRICOE 8881 oxIdeat Ini this cdsB@s shown in

sulliic ofmagr et c¢ recording nmediumsibs rata; 1 can
cheyaical rgeficaeormive (2 flporida épns pre corstimpd bikaddmgibprg acid into the system.

WHERATLAG. P B b8t REARBAGABL YO RUIEE Rl rmula ()
shjﬁaibtoftheﬁi@ﬁfideatgtber:é‘by d&’p(%;h’ﬁh ;Edactfc;ﬁ(dﬁ thel hr:&agall oxidesid ia¢¢B1_Brated.3 As shown in
) t.ate obf al_ped, annin a X1 Ifm3_on

Fis o S0 REEIGRE Frag sdiied PRCRLR ety Sotub e 1

[0089[; i Rty L DR HNEs of thEY Bfad FTMeon @ Sechfding I RS fibbtra®f 1 can be

't.3 Urn and a nzax r rr frzz hei rt 1Tr z u vi
imgroged-by-foruingingtal ox{d@ (k0P oAsurthes 2 dndedfab 3Y ef substrate Revia a liquid phase

resent enbodi ni ent, the.snoothness. can be obtained b
e e Sro L g A SRs HE UF PRUB SR AL A5 £ biasmoothed by
fillidg tR rHdta Bxial iRxX dpBiitel Bk i pabERpbDUBHRARES it?blishi@d trace 4 remaining
nagnetl c recording, nedium:bstrate 1 reaches a | evel
on i

? erigpriage g of sbitiate e c Mogetia geepsingdnadiim sibstte 1 obtained by
forﬁzﬁ%%étal%xidg b 3 1f1thte a@g&{}rﬁ ag rgéo?cﬁr?ﬁ ﬂl@diﬁlngubstrate 1 can be arranged to
manufacturing steps of nmaw e€dc recor ding nedi um
hawusatflicetreighngsaRa 6&0).1 -s0.3 hpl axd d mawiemhelyehp Bhias bf h@— @8 hm.
and tinme a nsi. fine |l for polishing rr, p ssiple to .
0058 yé\aéeseabed[%@mnﬂ}snr%ms odigHehs %n?oé‘@&?s&?%% obiaifed by foming
melB LIS §d HE A9RDElrgtst@S? g> heags ddRethiRGRE t@Bliness Ra of magnetic
fromthe surface of"tre medi mis towered to I Ncrease
recofdengmacipmasubgtrattelsadhys a leet desired fosg mhgnetiesceorgingtnediam.  Asaresult, a
elght of. 10 aimor less. For this reaso a neti.c
Py G B e R R T SR D R A s e TRyt 1 can be
skifea Ok Rer&py b Behthg cBa Mhden@con ik I8 JoliHinR@sdEsibia td¥e reduced.
several angsuorns or preferably nuch smaller. In the
[00dt]e s & to a mpgrtic tgfardipmmedisinyadyinglepiebt fse head8paling height from the surface

RN O -
lesd. | [Fafth3,redsén, b Snagidic tetadding niediven BBgREhilCdesiewias Biveg very smooth surface

niedh ni to be applied to a very |ow flying height of
having ayrfaee rpgghgess Ra of several angstroms or preferably muich smaller. the present

embodiment, since magnetic recording medium substrate 1 can be arranged to have a surface roughness
Ra 0f 0.1 — 0.3 nm by forming metal oxide film 3, it is applicable to a magnetic recording medium to be
applied to a very low flying height of 10 nm or less.



$ [0042] In order to snmooth the surface of a magnetic
recordi ng nedi um substrate, the second polishing step
was conventionally carried out as the final polishing
step. That is, the g.ass substrate: after conduct ng
the first polishing step was polished to such an
extent that ssaa:ace roughness® Ra reached a | e eel
desired fbr a nr xgraet c rrcordirxg nmedium Tote
gl ass substrate alter conducting the first polishing
[0GRE P V& 8er3s fh @ 86 surBcd ITR nSR A& decBiigShedieh Sbete/tht kdcond polishing
surface rogﬂgness Ri and maxi num hei ght Rtnax reached

stegl was confgntignally garsipdit a9 thefinal pjising stem, ~ rldatie deiglpsy spbstiatg after

nt i Ny + i
cof P38 B8 1 B B SAROHLTR s e
levedsifedFork magheti® rédofdirgitlediurl). -TheQla6s substiate aftesprdiciingethy/first polishing
wi t hout conducting the. second, pol.i shi

' hus, . .
step s HbiSERd 03RS mglissing step wntil Sgkes 191 ggﬁ%@ﬁ%ﬁ@&%hﬂmmﬂ
reab bl — 5y %ﬁai.oilm.@ggf%@eﬁf mo%uamé@ge bth@Hesent

aqueous solution, ne e bl ue can be r rnad on
embbdisent suefacesonghacseRa arfd rakistmatightRmakvan reach 0. he).dnm and 1.0 -10.0

oxide.film 3 can he fornie d.qn both rfaces fo.,. .
i R Y e 9 i R o s, R <Sopplihing sepis
po&iblcH Bt a6l al edge face of thnugh-hole 21 and the

outer c:ircu rx erex foal edge face of substrate 2 at

[0048F  Fartter, sinpesubstrate 2tifvingmexsed in & aqweoussalationgnetel@xidp film 3 can be

can be i +nrned t nti,re. surf.a tr
ror 0 g B S PR tP PR <l i Be8e Bl BT R ot s
of Q®steAs] (sifAcorIaM sWAd a8l the Mintdrchrbifrdntia eiwertieiof tfough-hole 21 and the
flea-form ng steps. By doing this, filmfrornrjn

oulgBB BRI E e i PRI R Al e HEei ol leisa nce metal oxide film 3

. £ i Lo i di :
oSy s okl g Al g ctin .
be adséy fisiact wshoat ineesingiteghumbgi difilhfereasf steps.n F_iyhk)ing this, film-forming

resent inventiaon, .a nagnetic r.ecqrdj ng. di. .
co i opined Ty B oS BRGa | VEFy oy dhRp e of a hard disk
sinl[é\éo%dgl%iﬁfacés BEL SASHRG et RENPHIEER 8 usbd A rE QI BeiSh BBSof, in the

41 I'n the case of a nethod of onrng a filmon one .
present fraewiobyn morpactsuedordirgamesiem silisisate i pessiplego b gifectively prepared without

. processin t spubstrate tends to be damaged when

]nc%ﬁ%&?ﬁﬁwﬁﬁ%0@@65@35?%%q§hd particle contam nation

[004end$n the che o S@hdY @UERE: a filndneaOtUFASE by dnb siriee cfassbstrate via dry
of the present enbodi nent since sal,strate 2 may h

ProspspByhe syREREsdends fo badamegsd sven esicking B sutsEaspd 1%/%1‘@036 qogtamination
tenqg’%%g Qlsb dt?éé@.s th @% firas 213%?: e%gglr%?)f]etg&?ﬁ elﬂﬁ&filh&{t,%glce substrate 2 may be

contam natl on can uced. since substrate
singlyniaymdaeed $i dnrdgpdoys salutioe) eedbility tadanagetho swbstraobniod podyce the particle

bat ch. processi ng, i | oned to be utilized, .and a,.
comTRRIKBHEA yeite e S iR CUe S T ES7 ik bt Sl 1R ingn aqueous

solfior@bddh roéeésingfis R84 {0 881iAH, 8 & Elm FoHHRSFrecedstbecomes possible to be
produces the effect of inproving yield of  magnetic

applied tratilwyglitretivbstates stpst. r dghet, it oduickd the effecrad frnpreving yield of

defects easil ener ated at .t he edge, of .subst . at 2
e SRl KRS 6 8 it B 2hei S8R e Bdge of substate
2 inettheldtaPdxidediitizng a n etal oxide Filmon the su face
of substrate 2 in addition to a |liquid phase
ﬁg]é“/@lb

[0048p o Sxarnples afdtenerthodiohEinuing aansjal etid ¢ strfagapf substrate 2 in addition
to eﬁ?c{uﬁ? ﬁiaseadeg(psﬂ}oh%e [ inrgﬁltdg ggacuam%ﬁoration method, a sputtering method, a CVD

(chemical vapor deposition) method, and a sol-gel method. However, since it is difficult to form a

metal oxide film down into polishing trace 4 remaining on the surface of substrate 2 via a so-called



(chem cal vapor deposition) nmethod, and a sol -ge
meth, ~d. However, since it is difficult to firnn a
netal oxide filmdown into polishing trace 4 remaining
on the surface of substrate 2 via a so-coiled 9 vapor
deposi tion nethod such as a vacuum evaporation
r: method, a sputtering net hod %or a CVl) nethod, it is
difficult to snoboth the surface of the magnetic
recordi ng nmedi um substrate. Further, since a film
vapc deposigoraipBb Bdudis ad sSvaviginy evapdgivsinvghod] 4 sputseriélp fdfethod bt a CVD method,
tg reduce manufactungzg cost. Furflier 2 soh-ge

it ighffeuly 0|S§10@héleﬁw1é¢ﬂeeﬁ e Fagisgarecording psriys S&PW‘@e neEeience a film-

fo'%a #ﬁ%er eby | t s d P?i&i?ﬁ]ﬁl{ %e% <%or m ggn@@c Further asol-gel

eﬂmtlad a coxvatenf méthod, but V01dmre asteratddrvetvizen the siefacd oﬁshiﬁtrate 2 and a sol-gel

fihe ef}‘c%@ya&%ge@m TR S thgfr?gf %ﬁ%ﬁe@ i*f' i Wﬁgaseofﬂlepresem

emb&ﬁmelflt,rgniﬁe @ nfttal bGgH fﬂmﬁ:&@ﬁ@foﬁﬁ&f&b%&&ﬂl lﬂﬂo%oﬁshfng Faé PoyForming the

becones pOSSI e to snooth the surface

ﬁhﬁmglqwé phase depesiterdhethodyis teapmes peskiblerta enabth thé@uidle of magnetic
Si.nce |n t e of a liquid phase deposition
reefucio, el

oxide filmcan be formed in a liquid

[00abRS smaé mmmé&%@ﬁ@b%@deﬁ@émﬁﬁ PRouRsUS Retall Xide FUh S48 fBrmed in a
2 1s possible to produce the sanme action and effect

liqd plagseasoat teglP@@%lfGa@Wl@@d far suhsese % ip possibls 4 praguce the same action

an&(él%gt%rgg}%%ﬁk au%(irfoh%f\?lgtﬁaéézz Wlu %}mess 0 I%Stmtelsusedas

subStr¢ 20n INSP Fa@dr Mngﬁlﬂncﬁtﬁbs%ﬂﬂn i Sfaisddroatae ali@wiufgsubstrate having
been subjected to grinding via nonelextrolytic

begg|salipqirgl. to prnding a4 nanelgetrolytic platingy | dben, sigilgdy igaglass substrate subjected to
polHBk R LB R P M8 b s e TR obifss Ra nd

mamghme]sesgﬂt Raagrdch 03 a5 hoomd Z10ed 290 thnd, re@peauvetye atherCxidhilarly to a glass
nm . n ectlvely h [ arl

subET, g Sl i e Sl e Vo ad plsy Ao Tocs o prepare
a rﬂa@ﬁetll: recbﬁﬂgﬂeﬂuﬁéuﬁsﬂ%tel L auf, g @%ﬁ&s@ﬁpaiﬁj 11 @9 nRIA8 & 8Bximum

rep s Ina retie. 77ec T in neditan subst rtes

hel@ht i%mdx@é &0 FdQ@hnnecsls babtaihedbylfillingdn@almidafibih 3 inmmkshngiraces formed
ﬁgh\gﬁbf Rmax of 1.0 - 10.0 can be obtained by filling
e BBxide filmin. polishing traces forned on the

[00RF)P HexBl a mb&RAiGh wilraiidh the gmg&a)fﬁiagmdﬁc Wicbinghicahint fi8strate 1 is

surf ac e c f magnetic; r rnrdir I xxedi um substrate

smothes! bﬁm&m@alwdﬁ Sloned el bﬁedeacrn feghatingg tp Figs 4@i4bjangde.  Figs. 4a, 4b
ancfjéﬁc%%ﬁ eﬁ’ggch%Isg&loheﬁ Giehn whfcﬁ 'a A&Pos?&:gtl(ﬁl of a\%]a%ﬁ?‘%ic 4éacorddﬂlg medium
ana Ssic eac cnh a

cross-seétfona
subp@dtd teBtingto as smbtihérn bf thé p@senmagdhebn 8 enleged.di ng nmedi ¢ o

(00784, e Bl e g 01 PP g S RGP | gove-shaped
\ehig Sub o B e
poh%l%n%fraéw}%@ én s%f?c%%? bf SBRAMCE | N9k b&eBRA 1'1q?hi: ﬂl?se?eg&mon process,

ve- shape Ing race 4 remai ns on
a ﬁ]ims depcrsnﬂaisma venoﬁnb enérpy differec@siethe intafabé qamed bp k@gkbrium reaction.  For

8@;}” 3 %ﬁ[& 3 1%1]E0n{1<ﬁg<])q tﬁef %\edg%iclgt @gﬁ g T rh%uld pﬁase deposition

proé‘éﬁé}J inheltp Bklﬂé"ﬁlh??é‘ah b8 PormE@4t the §ain§ ﬁﬁmﬁﬁh e Qﬁ\‘hodfﬁ&;%hdmg on a form,
oxide film3 is forned. on the surt’ ee of substrate

eveR hougaaisguie 82 fraseindesios of @mVeéﬁhﬁP@tBOhShm ce 4. And,the
shaf))%(1 (If foﬁlg?u ﬁ]rra?goélﬂgf, &lg rs}gaﬁg 8fa %%%2 284 lf)Strate i rp(); &rarmlpﬂgas shown in

Fig. 4b, when metal oxide film 3 is formed on surface 22 of substrate 2, metal oxide film 3 is formed

=




even though having suutac:e 22 forned in the form of
groove T-shaped. polislmng trace 4. And, the shape
ofinei | oxide. film3 follows the shape of surface 22
of substrate 2, For exanple, as sho-Omin Fig. 4b,
when netal oxide film3 is fanned on surface 22 of
substrate 2, nmetal oxide filel® is formal 10 down
into the inside of pnlisixirx trace 4, ax d groove 41
is formed on raretal aside film3 so as to follow the
dosh anethe insidobf ehishig tiated, endterob @0 9 foledron @t bkiad ikl so as to follow
lien pros . c cls, as showmn in Fig. 4c, tlxe
theghens\Episiipece dr m f or med on  sxutace 22 of substrate

0L ° SAAAE B R BOETes HIB P I AP Mok ER R formed on

surfdee22 efzobsdtrata 2 fisgriduelly @vaed edsrebygoale 42xXorded bn thas@ fiacs becomes

fil | ed fq?,q{:,sﬁ‘;gu?i@u%gf %e”erﬁteggrpb o{ﬂie%ggn &{]IE? (iseﬁllAé'dinthegroove
gerRHRSIH; fﬁsﬁl#tg%mere&nﬂe ilbfacd dF rhd3héic We¥rdirg TR AN &S Strate 1 becomes

desireé he magneti’c recordi ng medi um substrate is _
smpathsi Initles way, yeootiuiessaiesied fiyyhefraagnetivgequating mesdiina eubkirdteans ossible to be

A A TR b i

proeéol i shiing trace 4 is al nost covered by furroing
netal oxide film3 having the sane filmthickness as

(0050l Sipe the drppefivobhinggracs his elmpsineverpdbysformming metaboxide film 3 having

fi ' . i fi \Y
o TP R R R 3 ol B T ol el ¥y Hing amount o metl
oxil®fd} mhynbadbdirslled)ndjusiingShicdthhiésk of sabstiate i C as net al
film3 is preferably forned. '1le reason for

(008K} o1 i n S0y § Hiekoneil Ofceint 3 Bt e RGepq,  The reason for
thi IOTHIEA SOJEE £9 lf}d;_icgﬂ{ Bé’e\%ﬂgﬁ"@x@eﬁ L MilBfikth ?%%&Wﬁr@&ééd smoothly

I n an aqueous sol ution or Ti Is enployed as a
n ametadons §oD@ISR Wheh Sreg Miets eroplbyddres b saefabr ned on t he surface

neti.c recordi di substrate | .prepared ,in
0033l "R R B T PERBEAR Rt BE R G e 1 propared
in tAEftddBing fBRtto pSpard Qﬁla%mga&tc&@ing aeaifi. NJhat M) 8 Abhetic Recording
t he present enbodi nent possesses netal oxide film3

meflighyie hepresen ersbrdipent posggsses el oxilelilan’ Wesakpnghe sirfygespd substrate 2

corft B30 1Fefs b s WM B0, i PGBl TRBRF bt oice
filne3.soft magnetic layer is for med on the sir f ace of
nl agretic recording r nmedium substaate 1; an

0053 eF vrer &bl magretic lxer fsdpimed @n gy stuise ebmagniigirelipg medium
ST IR Nyl CATRREL ol IRGRBHL o compnc
of saxagnplie]manaysefformrd gn étciigedragier laykav iAsgn axaniyle k sofemagnetic layer

o L S O L v
a thicknesg Of 100 MM vl SmBRAF PRE ifkiitiGed. S utili“ed [0054]

Further, as an exanple, a magnetic filmhavnnt a o
[0054i ckwréss avrin exarnple, amapBetiofin baving ihjckngsp eidlé -off5 nm, which is made of

P.-5102 js. utilized he fi.l m forned viaq..
CobfblaThed o7t biah 57 e Sl v SR dfy P M oliton, whenan
aluminum substrate is used as substrate 2, an NiP layer is formed on the aluminum substrate, and metal

oxide film 3 is formed on the NiP layer.

EXAMPLE
[0055] Next, specific examples in the foregoing embodiments will be described.



al um num sub. ,strate is used as substrate ?, an NP
| ayer is fornmed on the al um nium substrate, and netal
oxide film3 is formed On the Ni P | aver.
7+~X:~i"b"1PLE [00551 T~ exr sp cilia ex inples int
ae or going enbodinents >aill be descril ed. |
(Exanple 1 (Substrate 2) In Ekhnple 1, dinensions of
substrate 2 which is an alarninosilicate gl ass
substrate prepared by a press nmethod are shown.
(Eoedpmn) [0056] 1 ame er of substrate 2 = 2,5 inch (f 2
nz s:) Inner dianeter of substrate 2 (dianmeter of tl
S dhol e 21) = 20 mm Thickness of substrate 2 =

0. 63 up '

pol | TP IR iR EGsY ABARE® bhofishEHARRBEHE s ajbstrate prepaed
by a pleseattad droshbtva bélowst | appi ng step, the second

| apping step. and the poJishing step which have been
[O%gﬁcﬂlmrﬁgﬁ’@%@tqzzlzéﬁ’é_qsi@%r{]mmjppi ng step and tlxe

secolfler diafRlrislfR 2 MR oARBLUAGIIN) & Bhass

substrate froma stu-ace plate and the nunber of
r ot aflthickiessodff sutiseate 2 &10f6A6 mm pl at e were adj uste to p Jl

h.nth su faces of supstrate 2. lii the fait |apping
(s BpiyouttieniG e Se TS by, & wel ght of 80 g

cn? Kabstse d istalubhie HibviAd bebR sbRiRed fo thd Fir€t 1iipHetepahe second lapping

rotations ofthe surface plate. In the polishing ste I

sepingibrepig oS becu et St Wl e second
i e bRt Gro PRSI Rt e e dg R Rfaonsofthe

surigeplate weherdpbed®ipoishiath siEakes ofsubdigte or hin thd first Idpitrsiep and the
by di spersing cerium oxjde particles _having a )
sech lepringsteneg? WrgRtof 0% g/omp!s Brrditeipalish @l 0Tom as tienygpier of rotations of the
Led lyatEre
° % [ n%lht%'r nﬁl%%ggér |\g Eﬁ U@a%(ls@ | lcl)gr1tgsl%t@81 @fﬂ%{fﬁgﬁ e :g‘utegcf I C eplg&q by apad
andkapadishieg @hsion tofte ukedQ) As themead, fained u2thame haming ahexgness of 80 was used.

o e RS 0 BT 2 A
diaBHeRPH® 4 &h #Pwattl CTRSHE g?}geﬂeg tdvé %@; substRYfrors a s@¥hct B19€, and the

rough nmess Fri of substr  rimand a ra
nuibec ofitolgibiggh the Banfaca glatefvde: Bt th 90 wemé askitSapmendspectively.  Surface

ornat i f al oxide jlna . .i) In Exanple 1. an, .
roul S et Rt g s ship S ghe R Homie force
miGHchRAAFRD). sURgtd @tBeeoughRRE Kb bf £Bdtlade.2 FOBSHK Ade rdaximum height

after conducting a polishing step was imersed in a
Rk ot 31-@nm syerprabedobt ai ned by mixing 0.5 noth, of an
15f . Hg Si _FF solution with 0.2 nmoiilL of an
(Fogﬂ%%%ﬁ '.%%ﬁ‘%' ﬂé%lﬁ&t ion at roomtenperature for one
hour In ExatnpEXai$ie), film sibetatorid? filka3 isifored e theistrface ofkubstrate 2.

olunie of 500 it L of, . . i } } .
Specifically, substrate 2 after conducting a polishing step was immersed in a mixture solution obtained

by mixing 0.5 mol/L of an aqueous (NH;)2SiFg solution with 0.2 mol/L of an aqueous H3BO; solution
at room temperature for one hour. In Example 1, substrate 2 was immersed in a volume of 500 mL of
the mixture solution. In addition, when the SiO; film is formed on a plurality of substrates at once,
substrates 2 may be immersed in a mixture solution after increasing a volume of the mixture solution
and circulating the mixture solution.
(Surface roughness Ra after film formation)

An SiO, film having a thickness of 30 nm was formed on the surface of substrate 2 via the

immersion. Since substrate 2 was immersed in the mixture solution, the SiO, film was formed on the



the nmb;.tuxre solution. hi additions when tk e Si{)z
filmis formed on a 1 iuraliEy of s bstrates at once,
substrates 2 may be inmersed iii a mxture solution
after increasing a volune. of the m xture solution
and circulating the m xture solution. (Surface
roughness Ra after filmfor mAtion) An SiG film
Having a thicrciiess of 10 iron was formed on the
suffice of substrate -2 via the inmmersion. Since

entd B TS Rubdtratd @S A RIRTHE B which thivSi0] Kt Hag b&a fdtired crtebponds to the
the Si )I filmwas fornmed on the 12 entire surface of

foregqingynggaetis recordingimediws sibgirae bn Surpestionghiness Bp phthe subptyge on which

tq S PBER i o8 R RSORT APy e Dt BB B RER Lo wes
obtdinad.of the substrate on which the SIC filmwas

formed was neasured, and as a res surface
[Oqsahgﬁﬁé%ﬂ@é‘b%‘fea@Eliamplﬁlxﬁa%‘bs‘%@ﬁ%‘%ﬂﬁ‘@&@’ waswmmﬂ%surfacem

md%ﬁc I ent ﬁﬂ;gm a s r%%?ﬁé g:e uéar %@gﬁ%ﬁ a g%seecond polishing step, by

ﬁnnmqpmmﬁﬁuﬁhmmnMMnmﬂmhsfmﬁﬁnmﬁhﬁkb@mpwmpgapdwmngMquwaahqndpmme

GoSREMELLRS ey second ol Shieg, e By OB LG g e

Wa§ ARQbSdub R was RR%bIS B UGt S %e\ébﬁ'ac@ rdugHiHselled 8Sdhe obtained when the
deposition process. In other wordss, surface roughness

secpn@p@ishing sisovasteenducied second. pollshlng step was not
Gb*or)ﬁﬁted was possible to be at the sane surface
oughhess | evel as one obtained when the second
pol i ﬁhE)[aﬁlpffIZ?@ glaassulssaned et add ad dbstartPpireidhe cohditibnsaiik @olishing
| ass substrate was used as substrate 2, and_.the
Stee Wﬁm Pk &peqﬁféﬂbéhq PoHshyng amopat{pelishing s}q\geé&mmﬂle polishing step.

As%qgsﬁjt, sﬁf’i}e{cla ¥ UL é] sﬁlgytrgtg 23F% tané Qﬁfaklfrwléh{ ﬁ{h)ax of 200 nm were

was cut ing step a result, a surface
obtaimedyh ﬂésns an Sﬁ)zﬂlmhmbsg a thickneRs af 200 Smuwvas famed an thexurfand ofithis substrate

2 otispis wefiog Eﬁ?fﬂ@ L1 R aibSFen WRoB iSOy e a2 formed
cor&é%ﬁ&ﬁgtorﬂﬁb Mégoﬁg' %ﬁsﬁc R:Eoﬂﬂﬁg ShedihSbsuate@. 2ndsbdttate®n which the

name nethod as fFr . A substrate on vwichthis
&QEﬁMthsﬁmmﬁ@yﬁbesﬁakmwnbmﬂsB@Oﬂbb@nnds to the foregr

[Odéggs cﬁﬁs&r?belq aW] Itﬁﬁ:ct% Fd%éu@g:&g??lfi@ i rlécl:ok% 1}1r al %ux%; sgbsla'gte 1 canbe
smScbthéc%ny@nﬁﬁ%wi SiDﬂﬁl&SroE@ﬂyalﬁavﬁlglhdﬁmlﬁe ﬁhﬁ&ﬁ&hesé&s the depth of polishing
descri bed above, since the surface of nmagnetic

tragede the @plishingrampuHRiBERg Hpe i9 posslc tode cg%épﬂ@@ngytep

Gﬁ%ﬁ@ :ﬁg an SiC2 filmroughly having the sanme filar
I Ckness as the depth ol polishing trace. 4, the

pol i &hitxagphryaniluhina sabitmaig was ne) as Sibjmees]. bBEmbﬁwﬂEmmﬁmEof

s e eBBS SPEP RN L2 S REREAREB ™l DSPRGEL | no

[008D]TE TR QBScQfr su‘t%ﬁ‘é&@ﬁ (V%& rourdl, Ad antl\hplay&% fhRe 81§itsoéﬂ§face via

as i1 E xanmp ., the description will. be omtted
nonelectrolytic platmg In Example 3, an NiP layer having a thlckness of 5 um was formed. Then,

similarly to the case of polishing with respect to a glass substrate, the NiP layer having been formed on
substrate 2 was polished. Surface roughness Ra of substrate 2 after polishing, and maximum height
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Exanple 3, but the netal oxide filmof the present
invention is not limted to an Si(); film The case
where an oxide filmcontaining at |east one selected f
40, mthe group consisting of the foregoing plura
netals is used al so produces the same action and.
ellbet as in the ea e where an SSIQ2 filmis used. For
exanpl e, a duration of imersing substrate 2 in a
mx'ttrce solution is changed, w id concentration of
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pol i shing a surface of a disk-shaped substrate, and
formng a netal oxide filar: on the substrate surface
havi ng been subjected to tine polishing step via a

i quid phase deposition process to prepare the
magnetic rer rdi xg; nedium substrate. 2. The net hod
of'Claim1l, conprising the stelt of., polishing the
substrate surface, in the polishing step until surface
roughness Ra reaches 0.3 5 nrn. 3. The nethod of O aim
1 or 2, wherein the netal oxidgmigl mis a silicon
dioxide film '"1. The nethod of Caimlor2. wherein
the netal.. oxide filmis an oxide filmconprising at

Ieast on el.ect fromthe gz [ .
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been subjected to the relishing step. A magnetic

nmecording nee ifart cvnpr sing a disk.-shaped
substrate having a surface nxighness Ra of 0.3 - 5 nm
a nmetal oxide filmformed on a slur face of the

3subst TRd @ethél 6k aiagRet i ¢ fibn further forned on the
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wherein the metal oxide film is a silicon dioxide film.

4, The method of Claim 1 or 2,
wherein the metal oxide film is an oxide film comprising at least one selected from the group

consisting of Si, Ti, V, Mn, Ni, Zn, Ge, Y, Zr, Nb, Sn, Sb, Ba, Ta and W.

5. The method of any one of Claims 1 —4,

wherein the substrate is a glass substrate or an aluminum substrate.

6. The method of any one of Claims 1 -5,

wherein the step of forming the metal oxide film comprises the processes of:

immersing the substrate having been subjected to the polishing step in an aqueous solution,
and

hydrolyzing a metal-fluoro complex in the aqueous solution to form the metal oxide film on

the surface of the substrate having been subjected to the polishing step.

7. A magnetic recording medium comprising:
a disk-shaped substrate having a surface roughness Ra 0of 0.3 — 5 nm,
a metal oxide film formed on a surface of the substrate, and
a magnetic film further formed on the metal oxide film.



